In this paper we model health care provider choice in Bolivia with a Random Parameter Logit (RPL) using MECOVI data during the period 1999 and 2000. To our knowledge this is the first time that a RPL is used for modeling health care provider choice in Bolivia. We found that price and income are determinants of the decision choice of health care provider. Increasing government prices or fees shift the demand from government to private health facilities for children and women. In addition, women are more sensitive than children and adults to changes in price and income. The perception of Quality is significant just for private health facilities except for children. Finally, people would rather private instead of government facilities and self care treatment when they are ill.
INTRODUCTION
There are some people that believe that there might be a broken marriage between health economics -in particular, health care issues -and econometric techniques [18] . Nevertheless, health care demand modeling has undergone a major evolution since the early 1960's, when first economists became interested in estimating the demand for health services [30] .
A specific study about health care has became interesting lately: Health Care Provider Choice. Choice behavior can be characterized by a decision process, which is informed by perceptions and beliefs based on available information, and influenced by affect, attitudes, motives and preferences; however, we can never measure all the aspects of the complex life course of consumer choices, so that we are never sure whether appears to be irrational behavior [4] .
Modeling health care provider choice using different methodologies was being used including the use of Poisson [31] , Tobit and Multinomial Logit [1] [5], Multinomial Probit [2] [5], Independent Multinomial Probit [5] , Nested Multinomial Logit [9] [23], Conditional Logit or Heterogeneous Logit [16] , Bayesian and Parametric [28] , and Mixed Logit [6] models. In addition, some other papers combine the monetary and non monetary [13] , [27] , [29] aspects related to health care provider choice. However, just one [27] was related to Bolivia. Bolivia, with its large indigenous population is poorly served by a hospital based health care system that ignores traditional cultures, in a country where more than 60 percent of the population is made up of indigenous people [8] . There are over 30 different cultural identities in Bolivia. The main ones are Aymara, Quechua and Guaraní nations, with their own knowledge, traditions and customs. In addition, Bolivia's social indicators demonstrate severe socioeconomic inequalities in the country where conditions of people living in rural areas, relative to those of the urban population have worsened in the last 15 years [26] .
In this sense, it is important to develop more academic research related to health care demand in Bolivia in order to improve public policy. In particular we want to answer the following questions: Which are the determinants of health care provider choice in Bolivia during 1999 and 2000?, how much sensitive is people to changes in user fees or prices charged by health care facilities?, is important the perception of "quality" for government health care facilities?, which facility is preferred for people when they are ill?
In this paper we employ a Random Parameter Logit during 1999 and 2000 using a survey carried by the Bolivian Statistic National Institute (INE); specifically we use MECOVI (Continuous Household Survey).
The paper is composed as follows: second section discusses the model, third section describes the institutional framework and data description, fourth section describes the empirical results and the last section is conclusions.
II. THE MODEL
A version of demand for medical care model was first proposed by Gertler et al [13] in Peru. A similar model was used in Kenya by Mwabu et al [30] . Then other two models used a system of demand equations and a simultaneous-equation system was used by Akin et al [1] [2] respectively. Dor, Gertler and Van der Gaag [9] used a reduced form model of the utility from quality. However, none of them used a Random Parameter Logit (RPL) but Borah [6] in a study of choice provider in rural India.
In order to use a RPL model, we must set up the economic model framework. The model uses a direct and indirect utility functions for those individuals who were sick and had to choose between medical providers. In essence, individuals are faced with a discrete choice decision -each of which has a different potential impact (efficacy) on their health [13] -, so that a decision must be made among the various provider alternatives, including self care.
The benefit from consuming medical care is an improvement in health and the cost of medical care is a reduction in the consumption of other goods. Furthermore, the patient is assumed to choose the health care alternative that yields the maximum expected utility 1 . Let the utility function be: 
Medical care demand depends on both observed and unobserved characteristics of the individual seeking medical care and the provider. The individual's observed characteristics -that may influence the final choosing -might be sex, age, education, income, etc.; the unobserved could be the perception of the quality and service of the provider, preference for certain medical procedures or just a preference for being treated in certain way. The provider's observed attributes may be the user fees charged, quality of the service 2 -measured as availability of drugs and post natal medical services -, the distance from the ill person to the provider's center and waiting times for getting medical attention; while unobserved would include the reputation of the provider, the level of cleanliness of the medical center, the provider's medical experience, etc. In this sense we can define:
In equation (2) the individual's consumption is a function of the monthly income and the expenses incurred in order to obtain medical attention -such as medical services for all the visits, drugs and other expenses -. The relation of price and income is important because if the price effect were independent of income, this will lead us to a restrictive assumption [9] . where is the medical care that an individual i receives from a provider j and it is assumed to be positive. Together, equations (1), (2) and (3) determine a general structural specification of a behavioral model of health care demand. In order to implement this model we must choose a functional form. Gertler and Van der Gaag [11] and Gertler et al [13] had demonstrated that the utility function described in equation (1) is linear in health status and quadratic in consumption: and 0 otherwise. Thus, the probability that an individual i choose alternative j is given by:
We want to allow for the possibility that the information relevant to making a choice that is unobserved may indeed be sufficiently rich in reality to induce correlation across alternatives in each choice situation and indeed across choice situations [14] . 
is not given the (unconditional) choice probability is the following Logit integrated formula integrated over all values of ij
weighted by the density of :
This is called the Random Parameter Logit model.
Random Parameter Logit
A common concern about discrete choice models is the Independence of Irrelevant Alternatives (IIA) which is the ratio of probabilities of choosing any two alternatives that must be independent of the attribute or the availability of a third alternative [15] . With the RPL model through the relaxation of the IIA property enable the model to be specified in such a way that the choice sets can be correlated across each individual [14] . The same happens with the Multinomial Probit, which allows all possible correlations among error terms [2] , [10] , [21] . Nevertheless, the normal distribution with the latter model may not be appropriate in all situations [6] . In addition, the main impediment to widespread use of the Multinomial Probit is that the estimation of the choice probabilities is very cumbersome and time consuming [5] .
On the other hand with Multinomial Logit the assumption is that the correlation between each pairing of the errors in the model is zero, restricting the correlation just for pairs [2] , [17] . What is more, according to Bolduc [5] , it may be inappropriate to formulate policy recommendations based on this model, which is by far the most widely used estimator in the literature.
The RPL model provides greater flexibility compared to other discrete choice models in that the random components of the utility specification may be assumed to have any distribution, so that this allows flexible modeling of unobserved heterogeneity that results from unobserved factors such as tastes and attitudes, waiting times, etc. [6] . Thus, the RPL model is considered to be the most available promising state of the art discrete choice model currently available [6] .
III. Institutional Framework and Data Description

MECOVI Survey
The MECOVI (Continuous Household Survey) is a sample investigation carried out to particular household. It has done through a multi-thematic questionnaire, which allows the study of life conditions of household and their different components.
The MECOVI's aim is the empowerment and institutionalization of household surveys that measure life conditions. The questionnaire is organized by sections and allows the investigation of general characteristics, educational, labor, health, expenses, income, and basic services of household.
The analysis unities for this paper were: 1) household as a consumption unity, where took place income and expenses transactions; and 2) the household members looking for socio-demographic characteristics, labor, and income.
The survey contains information about established household in capital cities, urban areas and rural areas of Bolivia. The capital cities and metropolitan area composed by Sucre, La Paz, El Alto, Cochabamba, Oruro, Potosí, Tarija, Santa Cruz, Trinidad and Cobija.
The sample design for the survey contained the selection of a primary unities samples (UPM's) that correspond to 130 household (Census Sector). In the other hand, in the disperse area the UPM's are communities with different household sizes that correspond to 50 household approximately. Finally, the secondary unities samples (USM's) are particular household within the selected UPM.
Health Care System of Bolivia
In Bolivia Health Care is delivered through the Ministry of Health, the Social Security Fund and the Private Sector. The Ministry of Health is responsible for the health care of the poor and covers only 25% of the population. The Social Security Fund serves industrial workers, civil servants and a small percentage of the service sector, which is 20% of the population. The Private for-profit sector provides services to about 5% of the population, and the non-profit sector (NGO's) 10% of urban dwellers and 25% of the rural population. An estimated 30% of the population does not receive western medical care. Some of these people consult traditional healers known as yatiris, jampiris, curanderos, cullahuayas and naturistas [19] . In addition, Considering the Bolivia's total population, the number of beds in Medical Establishments is not enough. This is due because of infrastructure and reduced personnel they have [7] .
Finally, the expenditures for health by government are not considerable. As a result, there are not enough Medical Establishments, the number of beds is insufficient, and the number of medical trained professionals is insufficient. In addition, the national expenditure in health per capita is too low. All these factors seem to lead to inefficiency and not enough service for most of Medical Establishments in Bolivia [7] .
Data Description
In order to model health care provider in Bolivia, we should focus just in patients that are considered ill or had some illness during the period of MECOVI survey. In addition, this paper only covers outpatient treatment because of the nature of data.
For purposes of estimation, the data corresponds to 1999 and 2000. Both databases were merged and individuals from 1999 that were interviewed in 2000 were eliminated. Thus, the data contains 1999 individuals and new data added for 2000. Additionally, three RPL models were designed: one for children under 5 years old, for adults, and for women who had a child twelve months before the survey.
In order to modeling equation (5) we used the following variables: Unlike other studies we incorporated essential drugs and post natal services as a proxy for Quality within provider's observed attributes.
In order to estimate the RPL model we need all the alternative prices P j of alternative health care providers that were not chosen for individuals when they were ill [6] , [13] , [23] . The methods for imputing the missing prices include algorithms using separate pricing equations for each provider [6] , hedonic price equations and corrections for possible bias [13] and random draws with replacement [23] .
The expected amount spent by a person for a specific illness may depend not only on the standard fees, but also, for example, on the type of treatment, quality of treatment, individual idiosyncratic elements, and other non-medical expenses chosen by the patient [23] .
For estimating the prices, first we gathered all individuals in groups according to the source of treatment chosen, type of illness and treatment, city, area (urban or rural) and finally UPM. In this way we assure homogeneity for estimating the alternative prices or user fees. Then, since the groups were similar, we started to estimate the prices according to Medical User Fees Reference Book [25] used for all doctors (public and private) as a reference in all health centers around Bolivia. In this book all the user fees are expressed as non monetary unities each of them equal to 10 bolivianos.
The interacted variables were added in order to capture the sensitiveness of gender with the prices, quality with income and health center facility with income and age respectively. The observed individual's characteristics such as education, gender, age, income, etc. assure the incorporation of provider's observed attributes, interactions with individual's observed characteristics in equation (5) It is worthy to mention that many studies about health care provider choice include distance as provider's observed attribute [2] , [6] , [30] ; others considered waiting times [9] and travel times [1] , [13] ; however, for this study we do not have this variable. What is more, due to the typography and complexity of Bolivia is very difficult to measure distance to a health center provider.
Finally, for both consumption and income variables only positive values greater than zero were considered in order to avoid for unrealistic values.
TABLE 2. DESCRIPTIVE STATISTICS CHILDREN (n=980)
ADULT ( 
IV. EMPIRICAL RESULTS
RPL MODEL FINDINGS
In order to estimate the model the Broyden algorithm and LIMDEP software were used. We estimated three models described in the previous section. The RPL models were estimated using Gov ij and Priv ij compared to Self ij . Therefore, the estimated coefficients must be interpreted with relation to Self ij . The number of draws required to secure a stable set of parameter estimates varies enormously; the best test is to always estimate models over a range of draws. [14] In our models 500 draws were used. The results are described in Table 3 . Most of the literature on health care provider choice has been restricted to a situation in which the choice set is fixed across individuals [23] . In this paper, specifically in MECOVI survey the true generating process may vary across individuals by geographical location (cities, urban -rural, UPM's and USM's), nature of illness (EDA, IRA) and affordability. Moreover, identification of a discrete choice model requires variation across alternatives. Although variation across individuals (such as demographic variables) is not necessary it is desirable to include them in order to obtain precise estimates [13] , [23] . The first interesting result is that Consumption is significant for all groups (children, adults and women) suggesting that price and income are determinants of the decision choice of health care provider according to equation (2) . This result is in concordance with previous studies [13] , [6] , [9] , [23] . However, income and price do not enter the model directly, so that elasticities between both variables might be estimated [13] . Consumption squared is also significant and has the expected sign suggesting that the utility function is concave in consumption, situation described in section II.
Older individuals in all groups have a preference for self care treatment instead of government and private health centers and doctors since age is negative and significant for Gov regressions. A similar situation happens just for adults in Priv regression.
More educated parents and individuals would rather government facilities when they are ill instead of treating by themselves. 4 This is true for the benefits for children under 5 years old prevailing in government health facilities since almost all the medicines, drugs, and user fees are free due to SUMI (Universal Secure Maternal Infantile) system. This advantage is also reflected in specific ill-types for children such as diarrhea (EDA) or bronchopneumonia or pulmonary tuberculosis (IDA), where government are preferred instead of private facilities and/or self care treatment. Thus, health information is valuable to the consumer because it allows her to make better decisions about medical care [22] . However, for women that had a child before the survey, have completed up to primary level and live in an urban area; 5 prefer a private facility health center instead of self care. This is linked with the fact that medical auxiliaries are concentrated more in rural areas instead of doctors and nurses. Furthermore, the health sector does not have enough medical trained professionals in rural areas, decreasing the quality of medical attention [7] .
The perception of Quality -measured as the availability of essential drugs for medication and post natal services -is significant just for private health facilities except for children group. People would rather private instead of government facilities and self care treatment when they are ill. This fact might be true because there has not been an increase in the number of General Hospitals from 1999 to 2003. This might be "a priori" indicator that expenditure in Investment has not done; consequently, the services (including drugs) cannot be enhancing in order to cover more population seeking for medical attention. [7] If income INC*S_ were the only determinant when choosing a health care provider, parents and individuals will chose a private health center instead a government or self care treatment. This is related with provider's quality perceived by individuals interacted with income QUA*INC_S. Nevertheless, the negative sign of the latter variable might suggest that the user fees charged are high.
Eventually, an individual's decision to seek or purchase medical care is more likely to be based on individual characteristics such as the number of unhealthy days rather than prices, costs of medication, etc.
[3]
POLICY AND SIMULATIONS ON RPL MODELS
Since is difficult to compare magnitudes of coefficients directly in RPL estimation results, a simulation based on some scenarios were done [2] . a) Increasing Government prices or fees in 10%. b) Increasing household income by 20%. c) Increasing household consumption (other than medical expenses) by 10%
The procedure was to take the actual values of the independent variables for each individual and compute the probability of use for Gov ij and Priv ij holding constant Self ij . These probabilities were then averaged over the sample to obtain the results in Table 4 . Then we changed the variables described in points a), b) and c) holding the rest constant. We repeated the exercise with the two health care provider choices. Given an increase in prices or user fees in government health facilities (policy a)) the predicted probabilities of use are reduced for both children and women, except for adults that is the opposite. The reduction is more perceptible in women (12.69%). Thus, the probability of use Private facilities is increases for all groups. The strongest one is for women (43.47%). It is interesting that for children the probability of use is reduced since actually all prices or user fees are free. Hence, women and children seem to be sensitive -more in the women's case -than adults group to a change in Government health facilities user fees.
The second scenario b) increases the probability of use for government health facilities just for adults (6.20%). Children and women prefer to use a private facility given an increase in household incomes by 20%. These findings for women are similar to those in previous section. Women have a preference to pay more, increasing their probability (41.34%) of use, for a better medical attention -especially post natal services -for their children. Therefore, an increase in household income will have a negative effect for government facilities suggesting two issues: there must be a decrease in the prices or user fees charged and/or an improvement in the provider's quality perceived by individuals.
Finally, for scenario c) children and women would rather use private facilities given an increase in household consumption. With this policy there is a trade off between choosing a government or private facility having less monetary income (due the consumption increase). Thus children and women are able to sacrifice more income for a better medical attention supplied by private facilities.
ELASTICITIES
In order to observe the impact of prices and income in our RPL model, arc price and arc income elasticities were estimated. The arc elasticity is defined as
where reflects the probability of use for a certain facility health, P P is the average of the probabilities, and Φ reflects any variable such as price or income. The elasticities measure the sensitivity of demand (probability of use) for each type of facility to a change in price or income. Thus, we estimated the probabilities of use for Gov ij and Priv ij holding constant Self ij following the same procedure described above. The variables that we changed were the price or user fee for government facilities and income. Hence, the elasticities were estimated with respect to those changes. Results are described in Table 5 . A 10% increase in the government fees will reduce in 2.88% and 0.67% the demand for government and private health facilities for children respectively. In contrast, for adults a 10% increase in government fees will increase the demand in 4.39% and 6.19% respectively. Women have a quite elastic demand, since the increase in fees will reduce demand for government facilities in 14.45% and will increase for private in 6.22%. Again we observe that increasing the government fees will shift the demand from government to private health facilities for children and women. Adults seem to be price inelastic to the increase; however, the increase for using private (6.19%) is higher than for government facilities (4.39%).
For income changes, women result to be price elastic also. Given a 10% increase in income women will increase the use of private facilities by 18.84%. Thus, health is considered a normal good since a rise in income increases the probability that children and women purchase "higher price/higher quality" alternatives [13] .
V. CONCLUSIONS
In this paper we model health care provider choice in Bolivia with a Random Parameter Logit (RPL) using MECOVI data during the period 1999 and 2000. To our knowledge this is the first time that a RPL model is used for modeling health care provider choice for Bolivia.
We found initially that price and income are determinants of the decision choice of health care provider; 6 however price and income do not enter in the model directly.
By estimating elasticities we discovered that increasing government prices or fees shift the demand from government to private health facilities for children and women; the preference for private facilities is stronger for women in relation to the other groups. In addition, women are more sensitive than children and adults to changes in price and income. On the other hand, an increase in household incomes will have a negative effect for government facilities suggesting two issues: there must be a decrease in the prices or user fees charged and/or an improvement in the provider's quality perceived by individuals.
The perception of Quality -measured as the availability of essential drugs for medication and post natal services -is significant just for private health facilities except for children group. People would rather private instead of government facilities and self care treatment when they are ill.
Education plays an important role. More educated parents and individuals would rather government facilities when they are ill instead of treating by themselves. This must be complemented with information about the benefits government facilities offer. However, most of the analysis we have done in this paper suggest that Government facilities lack of quality. In this sense, policy issues for demand analysis, in a low income country such as Bolivia, are access to facilities, capturing true demand patterns, and demand creation or how to assure that new government services are used [1] .
To sum up, according to Canaviri [7] the expenditures for health by government are not considerable. As a result, there are not enough Medical Establishments, the number of beds is insufficient, and the number of medical trained professionals is insufficient. In addition, the national expenditure in health per capita is too low. All these factors seem to lead to inefficiency and not enough services for most of Medical Establishments in Bolivia. Factors that shift the potential demand that government "may" have to private health facilities or simply self care treatment.
